Abstract. VC-co-VAc-OH material was used to prepare flat-sheet membranes on the non-woven fabrics via phase inversion method. And the membrane preparation conditions （polymer content, the content of additive, environmental temperature, relative humidity, evaporation time, coagulation temperature, coagulation time, immersing time of non-woven fabrics in solvent, and exposure time of non-woven fabrics in air）were discussed systemically by orthogonal method. Finally, the membrane prepared under the optimum condition showe higher pure water flux (287.9 ml·cm -2 ·h -1 ) and good retention of Bovine serum albumin (BSA) (87.4 %).
Introduction
One of the most important characteristics of ultrafiltration (UF) membranes is selectivity, i.e. the ability to separate the solute components differing in particle size or molecular weight. The importance of this characteristic is caused by the possibility to determine with its help the principle applicability of ultrafiltration to different separation processes and also to calculate the results of UF separation [1, 2] .
Moreover, in order to improve strength and hydrophilicity of the PVC material, a new membrane material, VC-co-VAc-OH material, can be obtained by embed the molecular chain of vinyl acetate fragments in PVC material and introduced the hydroxy group to VC-co-VAc material. However, up to the present, there is little paper production membranes using the VC-co-VAc-OH material via phase inversion method [3] . So, aims to prepare flat-sheet membranes by the VC-co-VAc-OH material via phase inversion method and establish the optimum preparation conditions by orthogonal method.
Experimental
Firstly, a certain proportion of polymer and additive PEG 2000 were dissolved in DMF to form homogeneous solution, and placed it in the oven for 3 days. At the same time, non-woven fabrics were pretreated, and then immersed in solvent for later use. Secondly, the thin liquid film was cast on non-woven fabrics, and then the casted film along with the glass plate was gently immersed into coagulation bath. Finally, the formed membrane was stored in the deionized water bath for 24 h to remove residual solvent. And the structure of VC-VAc-OH can be described as follows [3] :
A dead-end cell filtration system was used, and the experimental set-up and the calculation method for the pure water flux and the retention of BSA can be found elsewhere [4, 5] . And the morphologies of the prepared membrane were investigated by the S-4300 scanning electron microscopy (SEM, Hitachi, Japan).
Results and discussion
In order to optimize preparation conditions and decrease the load of the experiment, the factors and levels of orthogonal design were exhibited in Table 1 (L 32 ( 4 9 )). And the possible factors which can affect the characteristics of the VC-co-VAc-OH membrane mainly investigated as follows: the polymer concentration (A, %), the content of additive (B, %), temperature of spreading the membrane (C, ℃), relative humidity (D, %), evaporation time (E, s), coagulation time (F, min), coagulation temperature (G, ℃), the time of non-woven fabrics bathed in solvent (H, h), exposure time of non-woven fabrics in air (I, min). The results of orthogonal analysis were shown in Fig.1 . According to analysis of the weighted of factors, we A  B  C  D  E  F  G  H  I   1  14  2  15  30  15  30  15  0.5  1  2  16  4  20  40  30  45  20  3  2  3  18  6  25  50  45  60  25  6  3  4  20  8  30  60  60  75 The morphology of the membranes prepared under the best /worst conditions were observed by SEM and the results were shown in Fig.1 . It can be seen, both the membranes have asymmetric structure; however, the membrane in Fig. 2 (c) consisted of a thinner dense top layer and a porous sub-layer with finger-like cavities, while the membrane in Fig. 2 (d) even had some sponge-like pore structure; moreover, the size of the membrane in Fig. 2 (c) was bigger and the cavity number was smaller. Taking into account all of these facts, it can be explained obviously that why the membrane made under the best conditions had quite higher pure water flux and smaller retention. 
Summary
The VC-co-VAc-OH material can be coated on pretreated non-woven fabrics to prepare flat sheet membrane by phase inversion method. And the membrane prepared under the optimum conditions showed excellent performance.
